Induction of apoptosis and cytokine production in the Jurkat human T cells by deoxynivalenol: role of mitogen-activated protein kinases and comparison to other 8-ketotrichothecenes.
The Jurkat T-cell line was used to study potential impact of deoxynivalenol (DON) and related 8-ketotrichothecenes on human immune function. DON (250-1000 ng/ml) readily induced caspase-3 and apoptosis in Jurkat cells. DON (62.5-500 ng/ml) also significantly upregulated IL-2 and IL-8 production following prestimulation with phorbol myristate acetate and ionomycin. DON markedly induced phosphorylation of p38, JNK 1/2, and ERK2. SB203580, a specific inhibitor of p38, reduced DON-induced apoptosis. The MEK1 inhibitor PD98059 which blocks ERK activation had only a small inhibitory effect on DON-induced apoptosis while the JNK inhibitor SP600125 was without effect. Inhibition of p38 attenuated DON-induced upregulation of IL-2 while all three MAPK inhibitors suppressed IL-8 upregulation. When effects of DON were compared to other 8-ketotrichothecenes, the concentrations of DON, 3-acetyl deoxynivalenol (3-ADON), 15-acetyl deoxynivalenol (15-ADON), nivalenol (NIV) and fusarenon X (FX) causing 50% apoptosis were 0.6, 0.5, 0.5, 0.5 and 7.5 microg/ml, respectively. Relative to IL-2 upregulation, FX was suppressive whereas 3-ADON, 15-ADON and NIV had no effect at concentrations of 62.5-500 ng/ml. In contrast, 15-ADON at 62.5-500 ng/ml and 3-ADON at 625-5000 ng/ml upregulated IL-8 production but FX and NIV had no effect. Taken together, these data suggest that DON's effects on apoptosis and cytokine production were differentially regulated by MAPKs. Although DON shared its capacity to induce apoptosis and potentiate IL-8 production with other 8-ketotrichothecenes, it appeared to be unique in its capacity to upregulate IL-2.